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ACTIVATION OF BLEACH EEECtffiSORg 
MLIMINE PnATERNAR^SALTS 

BACKGROUND OF T»r iwygMyjo^ 

fiel d of the Tn Wn f^ n 

The invention relates to a new tvoe i 



10 



The BPiat^ ^ rt 

Many household and personal care products ar. r 
with an active oxygen-releasing m^^t f 7^ 
of stain and soil . 0xygen . releasi rem ° Val 
- -portant ligation; their activity is " 
temperature-dependent. Temperatures in excess of6 no, 
normally required to achieve any bleach e, 
aqueous wash system. Especially for T ™ an 

as bleach precursors oft.n activators, also Xnown 

25 r- aT -v, , • cursors ' often appear in the form of 
25 carboxylic acid esters t„ . 

—gen peroxide ^ ^tT^-S^L- 

:zz:t:i peroxyacid which — - 

substrate. Commercial application of this techno! 
found in certain fabric bleachin g d^t'^^ 
30 incorporating tetraacetylethylenediaminl (TA^al s *■ 
nonanoyloxyben 2 ene sulfonate {SN o BS ) . ^ 

TAED is effective only under warm-hot wash condif 

above 30°c Although conditions, i. e . 

Europe with llZlZ \ ^ ** - 

p wlzn iaundry detergent, cold water ™„ 

can ODerai-o i united States. SNOBS 

operate at lower temperatures than taed. For this 
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reason, it has been commercialized in thn „ - 
Another problem with carboxylic acid „<, 

lytic, once the ester has been perhydrolyzed it „ 
longer be reoyoled. Accordingly, r.l.tivelv , "° 
of Precursor are necessary. L^ntl I ^ ~» t ' 

»• necessary in . detergent fornulltio „ *J « * »^ >e 

At such high use leveis, cost for these re " iv y 
-pensrve chemicals is of major concern. * 

Recently there has been reported in 0 «, 
» «... -tent 5 .o,s. 23 3 and us. a ten s oTtTt 

Bat.1 and Madison, a system for aotiy.tln b ^h " 
precursors based upon sulfonimines and N . 9 
sulf onyloxa2iridines Whiio 

- be highly effect ve l^:™ 5 ^ * h °"" 
» "Peciauy for wash temparatort" o « 

experienced in Japan. ' h as are 

outside the context of consumer products th.~ h 
reports of catalvt^ . f,jroaucts f there have been 

« workers ln i s ™* — 

new : : f a s ;:;r 0 :i f articies ' reported - . 

oxa Z iridin ium sa ^^T" 

Acad e • Hanguet, Lusinchi and Milliet C R 

Acad. sci. Paris (1991) Series II „ 1XAle t, c.R. 

30 Lusinchi and Milliet Tet til mo HanqUet ' 

°™iu. salts iT^T^ o^ 

reported to b ^ ""ditions. Epoxides wer£ 
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suggestion of any possible application fn , 

salt chemistry to the Br ki 3tl ° n f ° r ^ternary i m i ne 

try to the problem of removing stain* i„ 
consumer applications, such as in e , 

' cn as ln cleaning fabrics. 

t.« Per « ure rang . including that of unaer 

10 It is another obiect nf i-h« 

«- P .«o™ n „ r r ™ tr ion to ™ 
— « iva under 10 „ ^ P : rat ™ y wouid b * 

A further obiect of 
A still further obiect of t-v. 

"othes, ho„ senold JTT «»">,tr.t.. such as 

ascription e xa „ pa Is. ^ """"^ d "»"^ 

SUMMBV ^ 
>° A Maaoh ; c itio „ is provided 
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R' } 

>= < 



X* 



(I) 



wherein: 

R 1 and R 4 may be a substituted or unsubstituted radical 
10 selected from the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyl and cycloalkyl radicals; 

R 2 may be a substituted or unsubstituted radical 
selected from the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyl, cycloalkyl, nitro, halo, 
15 cyano, alkoxy, keto, carboxylic and carboalkoxy radicals; 
R 3 may be a substituted or unsubstituted radical 
selected from the group consisting of phenyl, aryl, 
heterocyclic ring, alkyl, cycloalkyl, nitro, halo, and 
cyano radicals; 

2 0 R 1 with R 2 and R 2 with R 3 may respectively together form 

a radical selected from the group consisting of cycloalkyl, 
polycyclo, heterocyclic and aromatic ring systems; 

X- is a counterion stable in the presence of oxidizing 
agents; and 

25 (iii) from about 0.1 to 40% of a bleach precursor that 

reacts with peroxide anion and forms therewith a 
percarboxylic acid, percarbonic acid or perimidic acid. 

Additionally, there is provided a method for bleaching a 
30 stained substrate comprising treating the stained substrate 
with a peroxygen compound, an oxygen transfer agent whose 
structure is R'R 2 c=N + R 3 R 4 X- with radical groups as 
defined above, and a bleach precursor. 



DETAILED DESCRIPTION 



Now it has been found that relatively small amounts of 
quaternary imine salts can boost the performance of bleach 
precursor-peroxygen compound systems. Increased bleaching 
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effectiveness has been noted on consumer and industrial 
articles whose stains can be removed even at relatively low 
temperatures. Thus, quaternary imine salt chemistry is more 
than a synthetic curiosity as in the conversion of olefins 
5 to epoxides reported by Hanquet et al. Unlike the Hanquet 
et al. biphasic system that requires an orqanic solvent, 
quaternary imine salts can be devised for use in completely 
aqueous wash systems. 

10 Quaternary imine salts covered by the present invention are 
those whose structure is: 



15 



20 



R' R 4 

\ y 

/J=< * (I) 



wherein: 

R' and R 4 may be hydrogen or a C,-C 30 substituted or 
unsubstituted radical selected from the group consisting of 
phenyl, aryl, heterocyclic ring, alkyl and cycloalkyl 
radicals; 

R J may be hydrogen or a C,-C 30 substituted or 
25 unsubstituted r; cal selected from the group consisting of 
phenyl, aryl, h, rocyclic ring, alkyl, cycloalkyl, nitro, 
halo, cyano, alkoxy, keto, carboxylic and carboalkoxy 
radicals; 

R 3 may be a C,-c 30 substituted or unsubstituted radical 
30 selected from the group consisting of phenyl, aryl, 

heterocyclic ring, alkyl, cycloalkyl, nitro, halo, and 
cyano radicals; 

R' with R J and R 5 with R 3 may respectively together form 
a cycloalkyl, polycyclo, heterocyclic or aromatic ring 
3 5 system; 

X- is a counterion stable in the presence of oxidizing 
agents. 
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Heterocyclic rings accorciino . 

=Xc 1 o,u Phatic and cyclMroma J ; ; ™ i„cl ude 

incorporating YP radlc *Is, 

- ,L g zizziz: a r r nitrogen — — 

» — Pyridine , P ; ~;; a ;: r™ r °-- 

Suitable oxygen heterocycles include furan , + 
and dioxane. Sulfur he terocycles M " t ? t6trahydrof 
" ttrahydrothiophene. Y ClUd<5 thio P^ne and 

Counterion X may be se i eC f a , , 

-Ifate, Mtho.i fat . Ml Xr Chl ° ride ' br0mid6 < 
borontetrafluoride w 1 h ^—^-ate, 
15 e ' PF< ' P hos Phate and cyano radicals. 

The terra "substituted- i s ■ 

- «• a su bstituent ; hi :; f r, *> «•. «■•. * 

■1*1. ..in.. ..ino alkyl " hioalk a ; itr °' hal °' =y«o. c,-c, 
«roo,<y ester . hydroxy c-cT.^ """^ 
0 , U « e r„ a ry „. or ~- »r c,c„ 

«. d eIined by the " *"".° £ StrU ""« " "-ere R > and R . 
J W1 fi same radical*; 

ulcais as those for R 2 ; 



25 



+ 




30 ! " (II) 



ITllll^T^ 1U -*»«v. co„ pounds represent 
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TABLET 
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Additional compounds , ccordi 
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}■>■:>( 9< 

10 



5 



10 



15 



20 



25 



30 




(DO 



J k CH 3 



cr 



The foregoing oxygen transfer agents may be incorporated 
into detergent bleach compositions along with a further 
35 essential component which is a peroxygen compound capable 
of yielding peroxide anion in an aqueous solution. 
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Amounts of oxygen transfer agent suitable for the oresen- 
invention may range fro, about 0.01 to 10%, preferably from 
about 0.2 to 5%, optimally from about 0.5 to 1.5% by weight 
of the composition. 

5 

The peroxygen compound may be present from about i to 60* 
preferably from about 1.5 to 25%, optimally from about 2 "to 
10% by weight. 

10 The molar ratio of peroxide anion (or a peroxygen compound 
generating the equivalent amount of peroxide anion) to 
oxygen transfer agent will range from about 1500:1 to about 
1:2, preferably from about 150:1 to 1:1, optimally from 
about 60:1 to 3:1. 



15 



Amounts of bleach precursor relative to oxygen transfer 
agent will be present in the molar ratio from about 250-1 
to about 1:20, preferably from about 100:1 to about l:i 
optimally between about 25:1 to 2-1 

20 

Peroxide anion sources are well known in the art. They 
include the alkali metal peroxides, organic peroxides such 
as urea peroxide, and inorganic persalts, such as the 
alkali metal perborates, percarbonates, perphosphates, 

25 persilicates and persulfates. Mixtures of two or more such 
compounds may also be suitable. Particularly preferred are 
sodaum perborate tetrahydrate and, especially, sodium 
perborate monohydrate. Sodium perborate monohydrate is 
preferred because it has excellent storage stability while 

30 also dissolving very quickly in aqueous solutions. 

Alkyl hydroperoxides are another suitable class of 
peroxygen compounds. Examples of these materials include 
cumene hydroperoxide and t-butyl hydroperoxide. 

Organic peroxyacids may also be suitable as the peroxygen 
compound. Such materials have a general formula: 



35 
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O 
11 

HO-O-C-R-Y 



5 



wherein R is , n alkyl . ne „ substituted 
=ont,xn lng ItM , t0 about „ carbon atons ^ 



10 



o 
II 

-C-OH or 



0 
II 

-OO-OH 



The organic peroxyacids usable in the present invention can 

15 aToha t n either " ^ PSrOXy 9rOUPS «» be -ther 

aliphatic or aromatic. When the organic peroxyacid is 

aliphatic, the unsubstituted acid has the general formula: 

o 

HO-0-£-(CH 2 ) n -Y 

2 0 

where V can be, for example, H, CH„ CH 3 C1, COOH, or CO0OH- 
and n is an integer from to l to 20. 

25 TZ L e : h rganic p T xy ,citi is arooatic ' the tit.*- 

« acid has the general formula: 



o 

HO-0-C-C 6 H 4 -Y 



wherein , is hyarogen/ ^ ^ ^ ^ 



30 COOOH 



35 



Typical monoperoxyacids useful herein include alkyl 
peroxyacids and aryl peroxyacids such as: 

(i) peroxybenzoic acid and ring-substituted 
peroxybenzoic acid, e.g. peroxy-a-naphthoic acid • 

(ii) aliphatic, substituted aliphatic and arylalkyl 
monoperoxy acids, e.g. peroxylauric acid, peroxystearic 
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acid, and N, N-phthaloy laminoperoxycaproic acid (PAP) ; and 
(iii) amidoperoxyacids, e.g. monononylamide of either 
peroxysuccinic acid (NAPSA) or of peroxyadipic acid 
(NAPAA) . 

Typical diperoxy acids useful herein include alkyl 
diperoxyacids and aryldiperoxy acids, such as: 

(i) 1, 12-diperoxydodecanedioic acid; 

(ii) 1, 9-diperoxyazelaic acid; 

(iii) diperoxybrassylic acid; diperoxysebacic acid and 
diperoxyisophthalic acid; 

(iv) 2-decyldiperoxybutane-i,4-dioic acid; 

(v) 4 ( 4'-sulfonylbisperoxybenzoic acid; 

(vi) N,N'-terephthaloyl-di(6-aminoperoxycaproic acid) 
15 (TPCAP) . 

Particularly preferred organic acids are peracetic acid 
monoperoxyphthalic acid (magnesium salt hexahydrate) , PA P 
TPCAP and diperoxydodecanedioic acid. Under certain 
20 circumstances, hydrogen peroxide itself may directly be 
employed as the peroxygen compound. 

A third critical element in the compositions of this 
invention is a bleach precursor that reacts with peroxide 
anion and forms therewith a peracid, percarbonic acid or 
perimidic acid. Precursors of this invention are water- 
soluble materials, being soluble generally to an extent of 
at least l %, preferably at least about 5% by weight at 
25»c and P H 7. Certain precursors of this invention may be 
further defined by the Per-Acid Formation Test wherein the 
precursor will have a titre of at least 1.5 ml of 0.1 N 
sodium thiosulphate. This test may be found in U.S. Patent 
3,177,148 (Bright et al) herein incorporated by reference. 

35 Precursors which may be utilized for purposes of the 
present invention include: 



25 



30 



WO 9S/13)S3 




1/03696 



20 



25 



30 



35 



(a) Diacylated and polyacvlated *r,<„ 
NNN' M' +• *. } iated amines, such as 

N,N,N ,N -tetraacetyl ro ethylenedia mi ne, N , N , N ' N ,_ 
tetracetylethylenedia^ine, N, N-diacetylani L h 
d a acetyl-p- toluidine; i /3 - diacvlated , , lUne and N ' N " 
5 for example, 1,3-diacetvl S Tl hydantoins -ch as, 

-p r op ionyl hydan ::i; ri:; ; ;!nxr nt ; in and 

co, 1 ; a ^;:;; u ;r y L carbonamides ' for ~. - 

CO N-acyiated cyclic JdraJd s .^iST"^ -- ' 
urazoles, for e v Mnlo acylated triazones or 

N N ' dL dlaeBt yl-«u"uryla«id. and N,N<-diethyl- 

-diprop 10 nyl sulf urylaraide; Methyl 

(f) Triacylcyanurates, for examnl* • 

and tribenzoyl cyanurate,' * ' triaCet ^ Curate 

(g) Carboxylic acid anhydrides such as h 

Ionate ' sodium nonanoyloxybenzen^ c „i«: 

ben 2 o yloxyb6 „ 2<in « 3Ulfor , at y e; — soa ium 

Of h-xoses ,„ d pentoseS- f ^ «V1 »o„o es ter s 

<l 1.3-Di.eyl-,,5-ciia cyl °xy-i„i dazoaidina 

^»o. t o, y -X„ iaa201idln . .^^^ -"--O 
dipropionyloxy-imidazoline- 

cyxated 2,5-diketopiperazine such as 1,4- 
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dxketopiperazine; ' 

(1 > Acylation products of propylenediurea or 2 2- 
dx^ethylpropylenediurea (2 , 4 , 6, 8-tetraaza-bicyclo- , 3 3 
nonane-3, 7 - dione or it . 9 , 9 _ dimethyl < 3 ' S ' l >- 

especially the tetraacetyl- or the te t*- an , • 

aiurea or their diBethyl ^^""'^"^-e 

(m) Carbonic acid esters, for .y.»ni. *w 
(propoxycarbonyloxy)ben 2 enesulphonic acid- 

ethyl ,-sulfophenyl carbonate. ^ thylammonio, 

The precursors mentioned under (a), (h ) and (j) are of 

special interest, particularly N,N,N' ,N'- 

20 tetraacetylethylenediamine fTAFm *. * 

(TAGXU „i (TAED) , tetraacetylgly coluril 

(TAGU) , glucose pentaacetate v v in« * - 

nonanoyloxybenzene sulfonate (SNOBS) . 

present invention will usuallv v. 
1n „ usually also be combined with 

30 surface-active materials, Urgency builders and other 
Known ingredients of laundry detergent formulations 

The surface-active material may be naturally derived such 
as soap or a synthetic material selected frl anion c 
nonionic, amphoteric, zwitterionic, cationic actives Ind 
mixtures thereof. Many suitable actives ar. 
. vana ., J actives are commercially 

available and are ,, U y described in the literature, for 
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example in "Surface Active Agents and Detergents". Volumes 
I and II, by Schwartz, Perry and Berch. The total level of 
the surface-active material may range up to 50% by weight, 
preferably being from about 1% to about 40% by weight of 
the composition, most preferably 4 to 25%. 



Synthetic anionic surface-actives are usually water-soluble 
alkali metal salts of organic sulfates and sulfonates 
having alkyl radicals containing from about 8 to about 22 
10 carbon atoms. 

Examples of suitable synthetic anionic detergent compounds 
are sodium and ammonium alkyl sulfates, especially those 
obtained by sulfating higher (C t -C n ) alcohols produced, for 
15 example, from tallow or coconut oil; sodium and ammonium 
alkyl (C y -c J(1 ) benzene sulfonates, particularly sodium 
linear secondary alkyl (c I0 -C,,) benzene sulfonates; sodium 
alkyl glyceryl ether sulfates, especially those ethers of 
the higher alcohols derived from tallow or coconut oil and 
20 synthetic alcohols derived from petroleum; sodium coconut 
oil fatty acid monoglyceride sulfates and sulfonates; 
sodium and ammonium salts of sulfuric acid esters of higher 
(C,-C, R ) fatty alcohol-alkylene oxide, particularly ethylene 
oxide reaction products; the reaction products of fatty 
25 acids such as coconut fatty acids esterified with 

isethionic acid and neutralized with sodium hydroxide; 
sodium and ammonium salts of fatty acid amides of methyl 
taurine; alkane monosulf onates such as those derived by 
reacting alpha-olef ins (C K -C,„) with sodium bisulfite and 
'0 those derived by reacting paraffins with SO, and CI, and 

then hydrolyzing with a base to produce a random sulfonate; 
sodium and ammonium C 7 -C l3 dialkyl sulfosuccinates; and 
olefinic sulfonates, which term is used to describe the 
material made by reacting olefins, particularly C -C 
5 alpha-olefins, with SO, and then neutralizing and 

hydrolyzing the reaction product. The preferred anionic 
detergent compounds are sodium (C, r C„) alkylbenzene 
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sulfonates; sodium (c -c . a u n 

<c,-c„, aakyl e^r ,^1: y suif "« - ««» 

Examples of suitable „„„ ionic surface-act . 
5 which nay be used preferab , v " Ce ,ct ' ve compounds 

=u«e = .- active co^uiri,!:: uith the ani ° n " 

reaction products of a, 1 »«"o"«, the 

oxide, with alkyl c 7 ' US " aUy eth "-o 

«» units of ethnel t id e" ' '^"^ »"» »• 
» P-ducts of enphetL ,c c ~ '"° leCUle; <* "ndensation 
« -encned .icohols wi'th .^11 "~" 
EO, and products n^Ho w ' generally 2 -30 

"ith the reection ; odu b J:: 6 """ 0 " " """^ 
ethylenedlanine. o h c ' ""'^ — 

» include al k yl po lyg Wo os L.s " 0nl °" iC -"—ootives 

«-.. c„-c„ ».„eth" y ;: u : y i d T mty - id — 

oxides. long-chain tertierv oho' K " 9 " Chaln '""ary «in. 
sulfoxides. ^ Poosph^ne oxides and dlel)c yl 

20 An, ounts of amphoteric or .wit, • 
compounds can also be used ITZ 

invention but this is not oppositions of the 

"lativelv high cost f an TT *° their 

°«ergent compounds ar used U '"^ " ^"'"""io 
» -ounts in compositions based on thV'T^ 

— -thetic anionic and iTJTZtT' ~> 

Soaps may also be incorporated into e h 

invention, preferably at a ,. va ° ! C ™ PMiti <'"« of the 
" weight. They are particuiarlv . 3 ° % 

— .-p.anioLc/or leveis in 

"onronic or mixed synthetic anion"!"" °* 
Soaps which are used a« prefer," v T C «P»»"=.. 
desirably, potassium salts o s at " a .1 " *~ 
» C.-C,, fatt y acids or mixtures £^ " -"""tad 
-,ps can be varied between about 0 5 aid T""' °' ^ 
««*t. with lower amounts o, about "11"' " 

u -5 to about 5% being 
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generally sufficient for lather control. Amounts of soap 
between about 2 and about 20%, especially between about 5 
and about 15%, are used to give a beneficial effect on 
detergency. This is particularly valuable in compositions 
5 used in hard water when the soap acts as a supplementary 
builder. 

The detergent compositions of the invention will normally 
also contain a detergency builder. Builder materials may be 
10 selected from (l) calcium seguestrant materials; (2) 
precipitating materials; (3) calcium ion-exchange 
materials; and (4) mixtures thereof. 

In particular, the compositions of the invention may 
15 contain any one of the organic or inorganic builder 

materials, such as sodium or potassium tripolyphosphate 
sodium or potassium pyrophosphate, sodium or potassium 
orthophosphate, sodium carbonate, the sodium salt of 
mtrilotriacetic acid, sodium citrate, 
20 carboxymethylmalonate, carboxymethyloxysuccinate, tartrate 
mono- and di-succinates, oxydisuccinate, crystalline or 
amorphous aluminosilicates and mixtures thereof. 

Polycarboxylic homo- and copolymers may also be included as 
-5 builders and to function as powder structurants or 

processing aids. Particularly preferred are polyacrylic 
acid (available under the trademark Acrysol from the Rohm 
and Haas Company) and acrylic-maleic acid copolymers 
(available under the trademark Sokalan from the BASF 
0 Corporation) and alkali metal or other salts thereof. 

These builder materials may be present at a level of for 
example, from 1 to 80% by weight, preferably from lo'to 60% 
by weight. 

5 

Upon dispersal in a wash water, the initial amount of 
peroxygen compound should range in amount to yield anywhere 
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from about 0.05 to about 250 ppm active oxygen per liter of 
water, preferably between about 1 to 50 ppm. Within the 
wash media, the amount of oxygen transfer agent initially 
present should be from about 0.01 to about 300 ppm 
5 preferably from about i to 100 ppm. Bleach precursor may be 
present in the wash media from about 0.05 to 500 ppm 
preferably from about 5 to 200 ppm. Surfactant optionally 
may be present in the wash water from about 0.05 to l o 
grams per liter, preferably from 0.15 to 0.20 grams per 
10 later. When present, the builder amount will range from 
about o.i to 3.0 grams per liter. 

Apart from the components already mentioned, the detergent 
compositions of the invention can contain any of the 
15 conventional additives in the amounts in which such 

Exam D r 1S ; r : K n ° r,nally in Urgent compositions. 

Examples of these additives include lather boosters such as 
alkanolamxdes, particularly the monoethanolamides derived 

20 ZZ Pall t ernel fa " y aCidS — fatty acids, lather 

20 depressants such as alkyl phosphates and silicones 
antiredeposition agents such as sodium 
carboxymethylcellulose and alkyl or substituted 
alkylcellulose ethers, other stabilizers such as 
ethylenediaminetetraacetic acid, fabric softening agents, 
25 xnorganxc salts such as sodium sulfate and, usually present 
xn very small amounts, fluorescent whitening agents 
perfumes, enzymes such as proteases, cellulases, l ipases 
and amylases, germicides and colorants. 

30 stained consumer products benefiting from treatment with 
compositions of this invention may include clothes and 
other fabrics; household fixtures and appliances such as 
sinks, toilet bowls and oven ranges; tableware such as 
drxnkxng glasses, dishes, cookware and utensils; and even 

35 dentures. Hair colorants may also be formulated with the 
bleach composition of this invention. The bleaching system 
of this xnvention may also be applied to industrial uses 
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such as for the bleaching of wood pulp. 

The systea of the present invention My be delivered in a 
vanety of product for ms including powders, on sheets or 

q ;i d ; UbStrateS ' ^ P ° UCheS ' ^ ' i» ~ 

,et~: ^ n ° n — «* - ^id nonionic 

10 e^ 0110 ." 09 eXamPl6S m ° re fUlly i"-tr.t. the 

10 e mb od im ents of this invention. All parts, percentages and 

Proportions referred to herein and in the appended claras 

are by weight unless otherwise illustrated 
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EXAMPLE 1 



■3 < 4-Dihyrir ft i SOCfUl - nft1 i no 

The title compound was prepared, using the procedure of 
Tr ^ef?-^- (1 " 2) — * - g ent 

; ; :c"Ho y guinoline was distnied — 

at 85 c (-10 mm H g) prior to use. 

10 Tl a . 3 " nSCked 12 L M ° rton equipped with a 

10 mechanical stirrer were placed 1,2,3,4- 

oT"tHT iSOgUin0line (66 - 6 9ramS ' °' 5 m0l > — * ^ters 

8 y ;:: T ride - a soiution ° f -™ 

("9.23 grams, 0.7 mol) , sodium hydroxide (48 grams i 2 
»ol, and water (4.4 L) was added. While the solution wa 
15 Vigorously mixed, a 0.05 „ agueous solution of nL kel 
sulfate hexahydrate ( 200 ml, 0.01 mol) was added tothe 
bxphasxc mature. Fine Mac* precipitates deposited 
-mediately, and the resulting mixture was stirred 
vigorously at room temperature Th» « <- • 

- ^ ali9htly elevat : d ::\ r :;j" r::::/— re 

frit ,' fUtered thr ° u 9» » ="«t celite 

f«t col„„ to remove any insoluble „ atarials . Th> 

5 Lt„7" S ' Pa "^ * «*«ctio„ „° th 5 

ma,ne. lu „ sulfate coneentrat , d doun * 

y»l-) of a oar k re a li,„ id . Distillation at 1M " 
v.=uo» . Hg) provided 46 g (7os) ^ a ^^^c o„a« 

0 Tha s=„pla oontainad two i.porities: « of iao q „ in „ line and 

7 r " Cted ^^^^""^""^inoline 
« (CDCVTMS,, s 2 . 73 , t , 2H) 3 . 77 

..« . ..„ «s. 1H) . The iso , uinoline is sho ; n at ; ; 

t.» ..,.01 7.5-7.,4 ,..„,. ,..„, and 



WO 95/13353 

M*xm a °^4/03696 

22 



(lining g yat OTc| ^ na - 



30 



35 



The title compound was prepared , usi procedure 
des bed by Koelsch et ^ ^ ^^^^^ »« 

with a magnetic stir bar and a reflux pipped 
^ . reiIUX condenser were niar^ 

3,4- dlh , droisoguinonne (8 27 grams> ^ _ « p d 

^th-nol. The mixture was stirred and cQoied ° - <* 

solution of methy! p-toluenesulf onate (n 73 Q ° * 

» «- 7. ,1 of methanol was added dropwise TO " r "f t he 

taiitt: clear and yenow - The ~ 

vae^ * ' raethanDl Was then "moved in 

vacuo to provxde a quantitative yield (20 gJ Qf fln " 

white solid (mp US-no. c » Th " ° ff " 

1* . v „ )- THe SOlld Wa S Pulverized anrt 

""^ " ith 40 " ■" .« roc temperatur suet"! 

IT H v^;-:: e 2 ; < r 3H, ' 3 - i5,t - 2H) ' 3 -" (s --'--» 

8,3 9 -4 (s) were due to N-methv] 

xsoqumolinium p-toluenesulf onate . * 

EXAMPT.F ? 

5 

The title compound was prepared aocordinq to th. 
procedure (Hanquet, c, L uei„ehi x . , ^ ^ 

istrahedrop ,. ffnr ,, (1988) a _ 39o) 

In e 50 ml 2 -„ ecked rou„d-Potto„ed flask eouipped with , 
3 ^ dihyarorso^uiooline (1 .o ,., a „ d 30 J J"» 

::tZr::::t n :- ( r:;r rr ion - ~~» 



WO 95/13353 



23 



PCT/EPH(B696 



room temperature for ao hours. The reaction mixture was 
separated into two levels. The darK-red brown viscous 

eZ? s :; u ::r out and dried in an ~ - — - 

'H NMR (DMSO/TMS): 6 3.23 (2H,m,, 3.73 (3H,s), 4 02 f2 „ Bl 
7.47-7.82 (4H.») and 9.18(lH,s). ' ' 
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EXAMPLE 3 



Stain bleaching experiments were conducted in a Terg-o- 
To».t.r in 500 ml of milli . Q ^ using ^ ^ 

cotton cloths measuring 3x4 inches. I„ a typical 

ph of c t o hT e s rc rt deter9ent was added to the «- 

PH of the solution was constantly buffered to the indicated 
I! chl " e 9dditi0n ° f — S — hvdrox de r 

ZTiT«T c acid - A given oxidant was added *° system 

followed by an appropriate amount of quaternary imine .alt' 
2o Wash^were carried out at the indicated temperature^ T 15 



25 



30 



Stain bleaching was measured ref lectometrical ly usina a 
Colorgard System/05 Kef lectometer . « is the 
difference between washed and unwashed cloths; effects due 
to detergent are not subtracted. Bleaching was indicated ^ 
2 of In 3 " ^^t- reflectance , reported as MR. In general , * 
4AR of one un.t is perceivable in a paired comparison while 
° f tW ° Units " perceivable monadically. 

Table II and III repo rt the bleaching activity of the N- 
-th y l-3,4-dihydroisoguinoline borontetraf luoride (BF ) and 
p-toluenesulfonate (OTs) salts. 
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.EXAMPLF 4 



This Example details fho 

r «eudixs the effect aaainst -1-=, „ 
that of tea t,m. t . gainst stain other than 

tea - Table IV establishes that the nu*r < ■ 
enhances the bleach in « „ q lrnine salt 

tne bleaching performance of TAED aaa incf 
stains. against wine 
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The results set forth in Table IV show that the bleaching 
action of a typical precursor system such as TAED and 
perborate is improved by the presence of N-methyl-3 , 4- 
dihydroisoguinolinium salts. 

5 

The foregoing description and Examples illustrate selected 
embodiments of the present invention. In light thereof, 
various modifications will be suggested to one skilled in 
the art, all of which are within the spirit and purview of 
10 this invention. 
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CLAIMS 

1. A bleaching composition comprising: 

(i) from about l to about 60% by weight of a peroxygen 
compound; 

(ii) from about 0.01 to about 10% of an oxygen transfer 
agent whose structure is: 

C_—N X- (I) 

R 2 



wherein : 

R 1 and R 4 may be a substituted or unsubstituted radical 
selected from the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyl and cycloalkyl radicals; 

R 2 may be a substituted or unsubstituted radical selected 
from the group consisting of hydrogen, phenyl, aryl, 
heterocyclic ring, alkyl, cycloalkyl, nitro, halo, cyano, 
alkoxy, keto, carboxylic and carboalkoxy radicals ; 

R 3 may be a substituted or unsubstituted radical selected 
from the group consisting of phenyl, aryl, heterocyclic 
ring, alkyl, cycloalkyl, nitro, halo, and cyano radicals; 

R' with R 2 and R 2 with R 3 may respectively together form a 
radical selected from the group consisting of cycloalkyl, 
polycyclo, heterocyclic and aromatic ring systems; 
30 X" is a counterion stable in the presence of oxidizing 
agents; and 

(iii) from about 0.1 to about 40% of a bleach precursor 
that reacts with peroxide anion and forms therewith a 
percarboxylic acid, percarbonic acid or perimidic acid. 



2. A composition according to claim 1 wherein the 

peroxygen compound is present in an amount from about 1.5 
to 25% and the oxygen transfer agent is present in an 
amount from about 0.2 to 5% by weight. 
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«- ,ro Up consistin s o ; ;~ -t-ui . e i« M fro „ 

tetraac "n«hyl e „e a i a „ ine . 
tetraacetylgl ycoluril> 

7 - A composition accordina 1-0 ^ 

Precursor is a c-c fat-! ™ 1 Wherein «« bleach 

Pentose. ' * ^ ^ of a hexose or 

«-!«. "onano y io Xyb e n2 enesulf 0 n r a°t m e th s e od grOUP of 
^o yloxybenzenesulfonate » - s odlum 

acetyloxybenzenesulfonate. 

»• A composition according to claim i „ 

bleach precursor is present i! the 
^out 10% by weight / eSent 10 an a ^nt from about » to 

30 10. 



A composition accordina to m • 
comprising about i to ah ! " *' fui "ther 

y ouout 1 to about 80% of a ^~«- 

u - of a detergent builder. 

"Uulases. lipase s abases , °' P ""-"'' 

my iases and mixtures thereof. 
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14 . , r01so ^nol iniuni salt 



10 



14 m " Uitl salt. 

A method for Ma *• 

gSnt Whose fracture 



15 




20 R- ^ , fI) 

wherein.. R ' 

Rl and r< mav . 
aryi heterocyclic of 

may b * « substituted o u CyCloa1 ^ radicals ^ 
Se ^cted froa the * d - ""substituted rad ical ' 

heterocyclic rL ° nS1Stin * «* h ydrogen 

oxy, ket0/ carb «yi, mtro, halo, 

*' wit CyCl ° alk >' i ' mtro naic ' 

Wlth ^d R 2 with R3 ' hal °' ^d cyano radical, 
ra ^cal selected h R ^y resp ect i Vely together ^ 

*»**clo. heteroc y cTic ; n I rOUP """^ «, 9 

Peroy gen co mpou / systels; ^ 

Prese nt in a mo i ar t0 ° Xy ^ transfer agent bef 

a ™ said bleach Dr ""^ ^ 

rat io rang ing froB afaout J«* ^ 
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15. A method according to claim 14 wherein the ratio of 
peroxygen compound to oxygen transfer agent ranges from 
about 150:1 to 1:1. 

5 16. a method according to claim 14 wherein said 
substrate is a denture. 

17. A method according to claim 14 wherein the ratio of 
bleach precursor to oxygen transfer agent ranges from about 

10 100:1 to about 1:1. 

18. A method according to claim 14 wherein the ratio of 

peroxygen compound to oxygen transfer agent ranges from 

about 60:1 to about 3:1 and the ratio of bleach precursor 

15 to oxygen transfer agent ranges from about 25:1 to about 
2:1. 

19- A method according to claim 14 wherein said 
substrate is a fabric. 



20 



20. A method according to claim 14 wherein said 
substrate is selected from the group consisting of dishes, 
glassware and tableware. 
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